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#H 2003-376263 ^-i? : 1/E 

**>J Kn^>r^;x- h*#J»<&fl*MB**U fl^F*3&»*&3 1 0 0 0-3 3 0 
0 0, mMp MP 4 - 1 0, £38&£4*4 0-5 5 TC-C*4, * h h v-f txmWc^L 

[»*® 2 ] 
[tt#3i 3 ] 

Xl-k^W^^IMM ^H//bV/f^-t-^yMn (Streptomyc 
es thermovulgaris) , XbV'/fv^-t^ . -9--^^- y /t-> ^ (Streptomyces thermo 
olivaceus) , X Y Vf Y v>f -fe* . -y--^^ 3 if^ (Streptomyces thermohy 

groscopicus) , * fcfi* Y ±x . -9--^* -jJ?*S/ KsJ?7 (Streptomyce 

s thermocarboxydovorans) llt&2g 1 t fcti 2 KiBffcoa*3Bfo 

X M//hv>f •fe^^ifcM^ $f£#-^FERM P - 1 9 5 7 8"C**, »Jfcg 1 

5 ] 

6 ] 

m^m 8 j 

* h U7Y-?4*xmW6m#. £K##FERM P - 1 9 5 7 8T*4, 6 
9 ] 

#U t Ko^^7^*yx- h*»JBO^M»ffi**i-*, ^ItffFERM P-19 

5 7 8-e*^> *yv7\-^j *xmwLwm 0 



tBIE#2 004-3122012 



2003-376263 : ; 

iwm%] mmm 

[0 0 0 1] 
[0 0 0 2] 

^omm^^k, &®¥®frffi*i!kWW;-t)mB2tiX^2> 0 j^y t Kn*->7Jl/#y 
[0 0 0 3] 

^nKn^^r/i, *'nFo + y;t>E fc FD^yf* 
[0 0 0 4] 

#bs) 0 «F«;tto{K&« (#«Mfr:fc]R3~5) i, * 

[#Ir^ti§£ 1 ] 2 8 8 9 9 5 3 -i^ffi 

I^f^il] Tv>--^;V /^fWDy- (Journal of Bacteriolog 

y)J> (#S) 1 9 6 5^ i90t, pl 4 5 5- 1 4 6 6 

[*ift8fcS:itt2] [v^nt^a-^ tt'fxv^ (Macromolecule Biosci 
ence) J , 2 0 0 1^, ili, pl-24 

[^#H=:£$£ 3 ] fV*r—'±JU -^f x>;qn^^^;i/ j^'J^- f^yf- 
^ a > (Journalof environmental polymer degradation) J „ (/fcU) 19 9 3 
* p53-63 

->3 > (Journalof environmental polymer degradation) J . (^@) 19 9 3 
^1^. P227-233 

[^RpflvfclR 5 I TT-^-f^X *y yf^nA/ftny*- (Archives ofmicro 
biology) J (K-f^) 1 9 9 6^ ^154t, p 2 5 3- 2 5 9 

[##ifcS:iR6 ] rUS^ifcfcafcJ 1 9 9 3^ ^5 0t, p745-746 

B&9§**#ft L «t 9 1 1-£ »S] 
[0 0 0 5] 

L*»L**»fe, ^3]&<0^l^i± «5 i= >^ if3&» 2 5-3 0 tJTO^WBEJEfcRjES tLT^ 0 . 
h ifi»S&#t?sJ?y t: Kn + y7JV*yx- F^ttHtftiNC^f^ti 

FD + y7W;x- h&mm&ZVt^tibZ^ttZf? X?- y ? £ 4 0-6 0 "Ctti£-e# 
[0 0 0 6] 
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2/ 



[0 0 0 7] 

BP*>. &T<D (1) - (9) «r*«i-*o 

(1) *°V Kn^->7JV*^i- MiI?)«*tL, M#ft3 1 0 0 0- 
3 3 0 0 0. MitpHtf s 4~l 0, M»iO£j&*4 0-5 5'Ce^> XM/yf^-b^ 

(2) #'JHKn^7Ji'*>'x-h, tKn*«, # 'J Kn 

(3) XYU7Y'?'t*xmWtMMti s , ^H/^hv^-bX-t-^^Vf'J^ (Stre 
ptomyces thermovulgaris) > ^fP^hW W • t-ttV^f ^ (Streptomyces 
thermool ivaceus) , ^H/^V^-fe^ ■ t-^W^D^avf^^ (Streptomyces th 
ermohygroscopicus) > ■ f-t*-*W**7^ (Strep 
tomyces thermocarboxydovorans) ±15 (1) (2) CEt^iX. 

(4) * h V^hv^-feXJUJCi^m^ SKffFERM P- 1 9 5 7 8f*J,± 
12 (1) ttzlt (2) (ClSftOWXo 

(5) *V Kn^^>7JV*yx- h*MB*_Lia (1) ~ (4) ©v^i*tL*»tw|B«© 

&J&£-£&£<t ^nKn+WA^i-^iffi© 

, 4 0-5 5X>-?&.m-£itZZ£*&WLtir2>^ ^nKa^->7;v*M-MJ|0 

(7) ^^y^^-b^IMI^ Xl>l/^f7^^^-t-W*n> *b 
ifctt^ h h"7>f -fe^ • t-t*-#+'> K#9>^T*4, ±15 (6) KtBttO 

(8) * b V^hT^-bXJSScM* 5 . fffcffFERM P- 1 9 5 7 8t^^, ± 

IB (6) tciam^^o 

(9) ^'JtKn^^T^^i-MtSl^ittt^^ SltffFERM P 
- 1 9 5 7 8-e&-2>. ^ hVT'fv/f -fe-XJRifcftBo 

[0 0 0 81 

^#**>£Ci\ aa:«tat:jfc'<t:ffiie>-c*i*wftfiyi!f-c*»>, ^*»a±t?®*Tfflfi 

tt©»^ttns. Mtt^7^f7n^^''JiiKn^v'7^^-f 
Bsg fc^JH LTteM L^tCioT, XiCJ: ^^.V^S^ft^^^^^o 

[0 0 0 9] 

#V * Kn^i/TJV*;*- b*#ffi<D#»i& b ^^^^^ 

*Jto**ft*©«r»«*«tt1-*. ^S^3 1000-3300 

0 X M^P H#*4 -10. £f£ L< l±7~8, MJftiaK39 f 4 0-5 St^^ao * 

miE# 2004-3122012 
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3/ 



[0010] 

m-£-#T?£&o r - rf n 5 ^ b > i^t^W^tc -C ^ - f 1 7 n > , 

^-y-fn^rA ^-^fay^fA e -*^n7n>, a»-^:'*7'#7* > 

n^yr;^; .x- hOW^J7>^{il0,000~ 1 0 6 , L < ii 50, 000-300, 000®^ 
1 0 0 1 1 J 

^f^OS^i. 0Ox.l*. ^M'T'hV/f^X-t-t^^ 1 ^ (Strep tomyces the 
rmovulgaris) , ^ > V^b^-f*^ • t-tt'J^W (Streptomyces thermoolivac 
eus) s X h V^hT^f-b^ • -*r — ^n^ntf** (Streptomyces thermohygrosco 
picus) , ttz&A h l/^hv^^^ • t-^^-^v (Streptomyces ther 

mocarboxydovorans) h- V7 h v-f -teX^&M^ <b#& - £ **T § & o 

_lib<?>A h \-ry^4 **m>WMM\$, ntLftmmx mit^m^m (m^m^m 
v^-c. mKt&fc-rz k<7>-?i±&v^\ §ft l< a* b^K'f • t-^wn 

(JCM4338K X h l/7*bv/f -trX . -t^U (JOI4921). * :/ > v >f * 

7>X (JCM10367) ^^{±m^«» : Sr^t^ffi^*- t ^* Lv>0 
[0013] 

^^gMn: 2.1X10 5 ) *fi*$*fc'>^-VSr«fflU o < tf rfiF*)?>±£^a> 50 

U ^ffttttAM»»«:'frWS69f#W s ^W«FK* >^-C2 0 0 3#1 lfl4B 
#lt"^^ft#^F E RM P-19578t LTfFifcLfco ±IfiS[^"ffi^_(MG2) (i^ 2 
5-6 OtJoaMfn^^fc^ffc"?*^ 5 0 < C-C#t'^$f^^^7Pb^o 
4^^^-*f«0fe^:> MG2$cfiStreptomyces thermocarboxydoyoransS. ^Streptomyces ther 
modiastaticust ^tL^tL97.0%^O f 96.5%^ie^jmmte^7F-tffm®ffi-tr^>^ - 

[0014] 

^<^^gJ±^j3 1000-3300 OWilt^, 
[0 0 15] 

& o 

[0 0 16] 
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4/ 



[0 0 18] 

ffFERM P-19578t KTV*&«^«1-£;!fciM-e£>&° 
[0 0 2 0] 

LWfc£H«fcLTl±, £ft#-tFERM P-l 9 5 7 8fcU*»W**# 
[0 0 2 1] 

[0 0 2 2] 

^ 5 0-5 0 OppmSr^JnJb^i&f * K 

[0 0 2 3] 

fcSigiiLtr/i-^v^A, ^m^^^v^a. atffc-*-MJ*A 

m-TZZ &o J&%^pH»±4.0~10.0t?ab«3x «F* L < 5.0-8. 0-?&&o ifc 

. ^*za«fi2 5-7 Omt), L< 1*4 0-5 5 

^ . ^ _ ^ # _ # ^ v k ** 9 v ^ * s^t-c^-r & *§-g\ mm k P Hmak 

[0 0 2 5] 
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5/ 



[0 0 2 6] 
[0 0 2 7] 

(mmm i ) m%L* y v-? y ^^imiom 
2.ixio 5 , HigtfJMfc^ss&ttm r^*^u->j ) *i%^R$*fcv^-v*it 

[0 0 2 8] 
[0 0 2 9] 
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#12 0 0 3-3 7 6 2 6 3 ^-V': 6/ 



mg2 mtD&m&mmsL 



/fete &h 




mm 


TO-, l>£*£, 




+ 


mm®. 


— 








+ 


OF' C*ft*»#tt 




25 °c 


— 


30 °c 


+ 


50 e C 


+ 


55 "C 


+ 


60 °C 


— 


-f-^h^l/h + 50 / ml y^br^-^> 


+ 


T->y H£Ol/=J — X^7h>'7j3— pHIO 


+ 


^n-^^T- h pHIO 


+ 




— 












+ 




+ 




+ 








+ 




■ + 



• of, mitm&m®. 



[0 0 3 0] 

^•f o 

[0 0 3 1 ] 

£^IB^J£®*0^5fc<&&0^£ Jfc^L^^ ClOBtiStreptomyces thermocarboxy 
dovorans&tfStreptomyces thermodiastaticus t -?"tt-PtL97.0%S.iy f 96. 5%C9l2?iJ|W|— 1£ 

[0 0 3 2] 

TfB^2<^MO^:^«il00mlS.U f 200mg^PHB^* (^C^^SMn I 2. 1X10 5 . = 

«3jr^-fb*»A^tt« nf^-^v-^j , 250^m<7)'7-rir-^^ u ->-*®itb^-^ 

%L?&<D <0) £ Aft£500ml tf)^;!/ HMG2^0^«?g[ 5 ml £ A*U 
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: 7/ 



n-^'J-v^-*- (180rpm) cf'T*5 0t:tr/#i / <-> L^: 0 
[0 0 3 3] 
[f£2] 





IB-ofi (^^7jC 1 1 40 


Na 2 Mo0 4 • H 2 0 


0.5mg 


Na 2 W0 4 • 2 H 2 0 


0.5mg 


FeS0 4 • 7H z O 


lOmg 


CaCl 2 • 2H 2 0 


20mg 


NaC 1 


lOOmg 


MgS0 4 - 7H 2 0 


200mg 


(NH 4 ) 2 S0 4 


lOOOmg 


K 2 HP0 4 


1600mg 


KH 2 P0 4 


200mg 




lOOmg 



[0 0 3 4] 

A#i/-^-t?ft*s*feo Wbrau a^*b> 

WSUkX (TOO £T0C-50003Mff»1E (A?MRft#r) "CWfe-r* 

y^^-l/>^*9AKJ:*HPLCtr, 4mMiimStm£#»J*B (0.6ml/*) tU40t 

TSHMftfefcSMfr Lfco IWTO-n Enzymatic Bioanalysis kit (Boehringer Mannheim/R-B 
iophara) ^fflv>tD-3tKn^^ii»L/;o 
[0 0 3 5] 

Z<Dffi^ 2#FI©^>^fa^-y3>'t, PHB^*<7) 5 0 %£>*ft? <b tU 

i:*tC7lc»tt^«M* (TOO jWHBflafKMLfc (HI) . D-3fc Kn 

[0 0 3 6] 

Hifcfll 1 1?# <b *LfcMG2t* £ i * phb 7 >r ;w a (=£ *rx -ftSMfca^tta r e * <j - ^ 

J £J=Bv>-C*^* <Dfrffi.*. te&mm^-Wmm (JEOL model JSM-T22 

0. 15kV) t-ML^Co 

[0 0 3 7] 

(1586084 ) ®^<^^ h V7h^**JRtt*M&fc:&tt&^*&te 
*5cW*'';tKndfyB&SI (IfcWJ^TSMn I 2.1X10 5 ) 1' 
£MU 1^0^1>V^>v^y>IJ![WI»» 501C"?*&#L;fco 7UT- 
7->^)M^li + + + (1-2 0K«) , ++ (5-7H^«) . + (8 

[0 0 3 8] 
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8/ 





&Iihs$lhfe (°C) 


>7 iJ7- >ff$J& 




5 0 


+ + + 


0. Ulcl lilUVUlsai lb V*"" 0 / 


5 0 


+ + + 


Q 4" Vio-nmnr* 1 lira/tonne f ilQSM ^ 
o. tile I iUUtJ 1 1 VdtcUUo \ttluLJ 


5 0 


+ + 


S. thermophilic (4336) 


5 0 




S. thermoviolaceous (4337) 


5 0 




S. thermohygroscopicus (4917) 


4 5 


+ + + 


S. thermocarboxydovorans (10367) 


4 5 


+ + H- 


S. thermodiastaticus (4314) 


4 5 




S. thermodiastaticus (4840) 


4 5 





[0 0 3 9] 

S3 0«**e>W5)Mi^> Hife^l-e#'btL^MG2*. ^hV^K'fW't 
[0 0 4 0] 

m4:<Dffi.l&(Dig$k (pH7.0) 100ml£2tU 1805 ? n > ^^dJPl L *° V ^ Kn 
*^»BI (gc^^iMn : 2.1X10 5 ) trlt^Wt LT200mgflajnUfct^>*ffl*t^ ^ 
5 K^-r#W«c*SMl, 50*0 TMBW. 180rpmEHSa«fcd«t?**Lfeo 
[0 0 4 1 ] 

■Ctt> 6 -9 3 7ppm&j£Lfco 

[0 0 4 2] 
[S4] 





m&m m^K 1 1 #) 


NaMo0 4 • H 2 0 


0.5mg 


Na 2 W0 4 • 2 H 2 0 


0.5mg 


Fe S0 4 • 7H 2 0 


lOmg 


CaCl 2 • 2H 2 0 


lOOmg 


NaCl 


200mg 


MgS0 4 


lOOOmg 


(NH 4 ) 2 S0 4 


1600mg 


K2HPO4 


200mg 


KH 2 P0 4 


lOOmg 




200mg 



[0 0 4 3] 
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[«5] 





mm. (°C) 


(ppm) 




50 


uO I 


(JCM4338) 


50 


1^ 
XO 


^ ^" V ) t ^ ® ft 
(JCM4921) 


PA 

50 


1fi 
10 


4+ JC./f 1-7 "7 —| V/7 "7 

V — S U s\ —I L7 A 

(JCM4917) 


45 


123 


(JCM10367) 


45 


16 



[0 0 4 4] 

[0 0 4 5] 

(HWJ6) Mtt^pHffl 

*«l«l-C#fcllG2»*fflv^ ^'jtKD^->7JV^x- b»t»pH^ 
[0 0 4 6] 

100mgOPHB»**^tr*4 Oj^^Jff«ll00mlK:-MG2«5«:XtL, 50^48 H#H8M£: 3 
«*U *?K*0.01MU >BfeJ»««t (pH 7.0) KJtL-ca*fLfco «*f$^ 

iitlmH:I^OpH«IW (pH 3.0. 3.5, 4. 05.0*5. 04>* J^MHftifcRtfp 
H 5.5. 6.0, 6.5, 7.0. 7.5X0*8.00 U ^»tt«iflU -ttL-PftO. 1M. 3.9ml) Sr^PL 
. 5 ICT? 2 4 PtP^'f > ~> a y Ltzfe, PHB lOmg&OU 5% (w/v) i^f^^^ ^ 

k 5 o r-e i 6 ftmEU&z-** JjNfc*©;fc*tt£#*ft** 

h 'J 9 AffiOftffi©jft**BI 2 H^-To 
[0 0 4 7] 

B2 08**^ WlOflll, pH4-10OiH^*^*^ #&~pH5~8 
[0 0 4 8] 

MG2#cO#y Kn + ->7^*^i- h^B#ffite<0»l£3cJSt£***StL;fco 
[0 0 4 9] 

9 0tt"6 055-H5, ItH4^'f> + ^- h 5 OTCTMISISW 

h fC*&Jfef ©*#tt^*«^***«I^Ufco RJBa#*©«*tt- PHB^lOmg. 0.1 
MV>BW»* (pH7.0) . 0.5%(w/v)*^ f/l'/^a Vf 9 / K0. IbK 5.tTffi#4r*° 
7"«M X0.2//mO^ «; j|e7 7-f>U*--C%iILfc*ttlml"C**o £§^£^1 3 K7F-f o 

mSE# 2004-3122012 
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/^-v: 10/ 



[0 0 5 0] 

^6^rf 7i:^tt^^»«Tt\ 7tc^a^«^ (TOO OtWU'D 

t^o ^is?M<7)i^(i»J 6 t iwj c t u 5 o r-c 1 6 \%m 

[0 0 5 1 ] 
1^6] 





7.k?&4$T0C£j& 
(mg/L) 


(iBg/L) 


PHB 


9 2 6 


8 7 9 


(R)-(-)-3-^- h HD^r^^ 


7 3 1 


8 2 0 


L-(+)-yS-ti Kn3^>g&& 


8 


4. 8 


DL-3-t Kn^-ii-Mfc*- h U # A 


3 0 6 


2 6 9 


DL-3-b FD^ri/-n-iilxf;H7fiV 


6 18 


5 3 6 


(R)-(-)-3-t. HD^^-n-iS^^l/^^^^ 


13 9 4 


9 4 3 


(S)-(+)-3-t KD+^-n-SiXfM^f;v 


7 9 


6 9 


(S)-(+)-3-t 


6 9 


6 6 


(3- 1. h* D ^ ^-3-^ 




2.9 8 






3. 6 



[0 0 5 2] 
[^7] 





7km& toc 

(mg/L) 


PHB 


6 2 2 




1 7 




5 


7* h— J* 


6 




3 




2 0 




1 2 



[0 0 5 3] 

mmm i ) 

[0 0 5 4] 
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#'J LT, (i^W^^V^- h) (PES, ^TO^ : ?-a:5.92X 1 0 

4 , B^M^iM) . #V (^*x;w#-***- h) (PEC. *-^-b^f 1 8^EJV 
%, $tWj#?-fi2.4X 1 0 5 . H^tfJMb^^tttSO , #'J*^n5^h> (PCU 
|gn D p£Tone P-767, »flz*&fl^?-*6.73X 1 0 4 , < 3L=.*>*-yt>f Ktt«) , #V 

v*- M (PBS. t&p n p£Bionolle 1020, jfifc¥*&^ ; 7 : *4.8X 10 4 , BBtt'W 
#';^-tt«) , (L-7*^K) (FLA, igp n p£Lacty 1012, SfeW^Fil. 88 X 1 

0 5 , mwmYmm *m^, ##y^-***i-**3eJ&*JtK*v^ric2»*5 ox: 

[0 0 5 5] 
[«8] 









+++ 




++ 




++ 




+ 




+ 







[0 0 5 6] 
[0 0 5 7] 

•XTO : ^©PHBfi (mg) , MRJfU: 7K»tt^«^** (T0C. mg)_> 
♦ : ttftffl/i&M: (mg) OS.y f Df±*tR?^>-/-'K^^^^i"o 
[B2] $HW««pH^tt*^to 

▲ : 60^f5 



miE# 2004-3122012 



#12003-376263 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology 
<120> A method for degrading Polyhydroxyalkanoate resin 



<130> 341-03603 



<160> 1 



<170> Patentln Ver. 2. 1 



<210> 1 
<211> 1343 
<212> DNA 

<213> Streptomyces sp. 



<400> 1 cn 
agtttgatcc tggctcagga cgaacgctgg cggcgtgctt aacacatgca agtcgaacga 60 
tgaaccactt tcggtgggga ttagtggcga acgggtgagt aacacgtggg caatctgccc 120 
tgcactctgg gataaccccg ggaaaccggg gctaataccg gatacgaccc ccgggggcat 180 
cctcgggggt ggaaagctcc ggcggtgcag gatgagcccg cggcctatca gctggttggt 240 
gaggtaacgg ctcaccaagg cgacgacggg tagccggcct gagagggcga ccggccacac 300 
tgggactgag acacggccca gactcctacg ggaggcanca gtggggaata ttgcacaatg 360 
ggcgcaagcc tgatgcagcg acgccgcgtg agggatgacg gccttcgggt tgtaaacctc 420 
tttcagcagg gaagaagccg cgaggtgacg gtacctgcag aagaagcgcc ggctaactac 480 
gtgccagcag ccgcggtaat acgtagggcg cgagcgttgt ccggaattat tgggcgtaaa 540 
gagctcgtag gcggcttgtc gcgtcggttg tgaaagcccg gggcttaacc ccgggtctgc 600 
agtcgatacg ggcaggctgg agttcggcag gggagatcgg aattcctggt gtagcggtga 660 
aatgcgcaga tatcaggagg aacaccggtg gcgaaggcgg atctctgggc cgatactgac 720 
gctgaggagc gaaagcgtgg ggagcgaaca ggattagata ccctggtagt ccacgccgta 780 
aacggtgggc actaggtgtg gggggcattc cacgtcctcc gtgccgcagc taacgcatta 840 
agtgccccgc ctggggagta cggccgcaag gctaaaactc aaaggaattg acgggggccc 900 
gcacaagcgg cggagcatgt ggcttaattc gacgcaacgc gaagaacctt accaaggctt 960 
gacatacacc ggaaacancc agagatggnt gcccccttgt ggtcggtgta caggtggtgc 1020 
atggctgtcg tcagctcgtg tcgtgagatg ttgggttaag tcccgcaacg agcgcaaccc 1080 
ttgntcccgt gttgccagca cgcccctcgg ggtggtgggg actcacggga gaccgccggg 1140 
gtcaactcgg aggaaggtgg ggacgacgtc aagtcatcat gccccttatg tcttgggctg 1200 
cacacgtgct acaatggccg gtacaatgag ctgcgatacc gcgaggtgga gcgaatctca 1260 
aaaagccggt ctcagttcgg attggggtct gcaactcgac cccatgaagt cggagtcgct 1320 
agtaatcgcg gatcagcatg cca 1343 
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inn 




ttttiE# 2004-31220 
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2/E 



[19 3] 

1000 



o 
o 
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l/E 
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